The thyroid microsomal antigen (MSA) in autoimmune thyroid disease is a protein of -107 kD. We screened a human thyroid cDNA library constructed in the expression vector lambda gtl 1 with anti-107-kD monoclonal antibodies. Of five clones obtained, the recombinant fl-galactosidase fusion protein from one clone (PM-5) was confirmed to react with the monoclonal antiserum. The complementary DNA (cDNA) insert from PM-5 (0.8 kb) was used as a probe on Northern blot analysis to estimate the size of the mRNA coding for the MSA.
Introduction
For more than two decades, antibodies against an unidentified thyroid microsomal antigen have been observed and studied in patients with autoimmune thyroid disease, in particular Hashimoto's thyroiditis (1, 2) . In the past two years, rapid progress has been made in elucidating the nature of this microsomal antigen. By Western blot analysis (3) and by immunoprecipitation (4, 5) , the microsomal antigen has been identified as a protein of -107,000 D. Furthermore, there is strong evidence accumulating that the microsomal antigen is thyroid moto's thyroiditis, a significant correlation was observed between microsomal antibody titers and anti-TPO activity (6, 7) . TPO bioactivity can be immunoprecipitated by sera containing microsomal antibodies (6, 8) . Finally, immobilized, purified TPO can selectively adsorb antimicrosomal, but not antithyroglobulin, antibodies (9) .
Recently, monoclonal antibodies have been produced against the 107-kD human thyroid microsomal antigen (10) .
In the present report we describe the use of these monoclonal antibodies to obtain a complementary DNA (cDNA) clone representing part ofthis antigen. Comparison ofthe nucleotide sequence from part of this clone with the nucleotide sequence of porcine thyroid peroxidase (1 1, 12) now demonstrates the identity of these two antigens, at least in part.
Methods
Screening of human thyroid cDNA library. The construction of a human thyroid cDNA library in the expression vector lambda gtl 1 (13) has been previously described (14) . This library consists of -106 recombinants with an average insert size of 1.1 kb. The expanded library was plated (-3 X 104 plaque-forming U/150-mm dish) in Escherichia coli Y1090 cells. After 3-3.5 h, nitrocellulose filters previously saturated with isopropyl fl-D-thiogalactopyranoside were applied for 3 h. The filters were then exposed to antimicrosomal monoclonal antibodies (1:100 dilution) in ascitic fluid according to the method of Huynh et al. (15) with the exception that bound antibody was detected with anti-mouse IgG (Cappel Laboratories, Cochranville, PA) conjugated to horseradish peroxidase (CooperBiomedical, Inc., Malvern, PA) (1:100 dilution overnight at 4°C). The peroxidase substrate was 0.5 mg/ml 4 chloro-l-naphthol (Sigma Chemical Co., St. Louis, MO), 10 mM imidazole, 0.0125% H202.
Western blot analysis. Lysogens of selected lambda gt 11 clones were made in Y 1089 cells for generation offusion proteins (15) . Bacterial lysates were prepared by freeze-thawing and sonication (15) . Aliquots (-20,ug protein) were applied to 7.5% polyacrylamide gels. The electrophoresed proteins were transferred onto nitrocellulose paper as previously described ( 14) . The filters were then rinsed once with Trisbuffered saline (TBS) buffer (50 mM Tris, pH 8.0, 150 mM NaCl) and then for 20 min in TBS containing 20% fetal calf serum, followed by the same protocol used to screen the library. As Methods). Lane I shows Coomassie Blue staining of the gel. Molecular weight markers were myosin (205 kD), ,B-galactosidase (I 16 kD), rabbit muscle phosphorylase B (97 kD), bovine serum albumin (66 kD), and egg albumin (45 kD). Lane 2 indicates binding of specific monoclonal antiserum to the transferred proteins shown in lane 1. Lane 3 demonstrates lack of interaction of a control monoclonal antibody with the same proteins.
the entire PM-S cDNA and a 0.6-kb pig TPO cDNA, fragment J (I 1). The probes were labeled by nick translation (17) to a specific activity of -2 X 108 cpm/,ug. Hybridization conditions were as previously described (14, 18).
Nucleotide sequencing. cDNA was subcloned into Ml 3mpl 8 and Ml3mp19 and sequenced by the dideoxy termination method (19) . Comparison of nucleotide sequences was made by the I-FIND program of Bionet.
Results
Screening of the human thyroid cDNA library in lambda gtl 1 with monoclonal antibodies against the 107-kD human thyroid microsomal antigen yielded five clones. After plaque purification, the phage from each clone was used to make lysogens in Y1089 bacteria (15) , and the bacterial lysates from these were used for Western blot analysis. The recombinant ,B-galactosidase fusion protein in only one clone (PM-5) was confirmed to react with the monoclonal antiserum (Fig. 1) . Interestingly, this fusion protein was a doublet. Control monoclonal antiserum of the same subtype did not react with this fusion protein (Fig. 1) .
The cDNA insert from PM-5 (-0.8 kb) was isolated, subcloned into the Eco RI site of pUCl 8, and subsequently used as a probe to estimate the size of the mRNA coding for the entire protein. Northern blot analysis indicated hybridization to a 2.9-kb species (Fig. 2) . The probe did not bind to human liver mRNA, indicating the thyroid-specific nature of the PM-5-related mRNA. When a 0.6-kb cDNA probe from porcine TPO was hybridized to human thyroid mRNA, a similar 2.9-kb mRNA species was identified (Fig. 2) . As with PM-5, the TPO probe did not bind to human liver mRNA. Because of the previous evidence that the microsomal antigen is TPO, and because of the identical sizes of mRNA (Fig. 3) . Remarkably, comparison of the nucleotide sequence of PM-5 with that of pig TPO revealed an homology of 84% (Fig. 4) . This region of homology is located between 2.2 kb and 1.4 kb upstream from the 3'-end ofthe pig TPO cDNA gene (12 ( 12) .
